Involvement of NMDA receptors in alcohol-mediated behavior: mice with reduced affinity of the NMDA R1 glycine binding site display an attenuated sensitivity to ethanol.
Ethanol antagonizes central effects of glutamate by inhibition of the N-methyl-D-aspartate (NMDA) receptor function. The co-agonist glycine has been shown to reverse alcohol-mediated effects. The aim of this study was to evaluate the influence of the glycine binding site of the NMDA receptor on the behavioral effects of alcohol by investigating mice with an 80% reduced affinity of the NMDA R1 subunit for glycine (Grin1(D481N)). Free-choice and forced alcohol intake was studied over a period of 52 days. Anxiolytic activity (elevated plus maze, open field) and motor coordination (rotarod) was tested after 3 days of forced alcohol intake and during ethanol withdrawal. In contrast to wild-type mice, alcohol-associated anxiolysis and motor impairment was attenuated in Grin1(D481N) mice during intoxication. Free-choice alcohol intake did not differ between wild-type and Grin1(D481N) mice. Our results give first evidence in vivo for a possible role of an altered NMDA-receptor complex with a hyposensitive glycine binding site for behavioral effects mediated by ethanol.